Monoclonal antibodies were produced against parainfluenza virus type 3 (PI-3) and used to identify PI-3 clinical isolates in cell culture and PI-3 antigen in cells obtained from nasopharyngeal (NP) washes of patients. Two (2E9 and 4G5) of the three monoclonal antibodies characterized reacted by immunoblotting with a 67,000-dalton PI-3 protein, and one antibody (4E5) reacted with two viral proteins in the range of 29,000 to 31,000 daltons. The three monoclonal antibodies did not cross-react by indirect immunofluorescence (IFA) with PI-i or PI-2 and identified by IFA 18 isolates of PI-3 in cell culture. The 2E9 antibody reacted with PI-3 antigen in cells of 8 NP wash specimens that also yielded PI-3 in cell culture. Cells from 12 specimens reactive by IFA for respiratory syncytial virus, 1 specimen yielding adenovirus in cell culture, and 5 specimens yielding influenza virus were not reactive.
Parainfluenza virus type 3 (PI-3) is an important cause of lower respiratory tract disease in infants (4, 15) . Infection with PI-3 may produce symptoms similar to those of respiratory syncytial virus (RSV), although the clinical sequelae may be less severe (5, 7) . Laboratory diagnosis is routinely accomplished by isolating the virus in cell culture and identifying the isolate by hemagglutination inhibition tests or fluorescent-antibody procedures (2) . Immunofluorescentantibody tests have been used to identify viral antigen in infected cell cultures or in cells from nasopharyngeal (NP) washes obtained from infected patients (3, 8, 11, 18) . The inconsistency in the quality and availability of reagents, however, has hindered development of rapid and sensitive methods for diagnosis. The success of the indirect fluorescent-antibody (IFA) technique, in which commercial or monoclonal antibodies to RSV are used for rapid detection of RSV antigen in cell cultures and cells from NP washes (1, 9, 12, 13) , prompted us to make monoclonal antibodies against PI-3 and to test the efficacy of their use in diagnostic procedures.
MATERIALS AND METHODS
Preparation of immunogen. The NW strain of PI-3, isolated from a 6-month-old patient with bronchiolitis, was adapted to grow with the appearance of cytopathic effect (CPE) in HEp-2 cells. Cell cultures were maintained on minimal essential medium supplemented with 2% fetal bovine serum, 2 mM glutamine, and 50 ,ug of gentamicin per ml. HEp-2 cultures growing in culture flasks (75 cm2) were inoculated with cell-free virus at a multiplicity of infection of 1 and incubated at 34°C until greater than 90% of the cells showed CPE, usually 24 to 48 h after inoculation. Cells of infected cultures were dislodged with a rubber policeman, collected by centrifugation at 500 x g for 10 min, and washed twice with Tris-buffered saline (0.01 M; pH 7.2). The cell pellet obtained from three 75-cm2 flasks was suspended in 1 ml of glycine-buffered saline (0.01 M; pH 8.0) containing 0.1% Triton X-100 and 0.1% deoxycholate. The preparation was frozen and thawed once and centrifuged at 750 x g for 10 min. the immunoblot technique. Nitrocellulose strips containing separated proteins from PI-3-infected HEp-2 cells and uninfected HEp-2 cells were either incubated with the individual monoclonal antibodies or stained with amido black. Antibodies 2E9 and 4G5 were specific for a viral protein of approximately 67,000 daltons, whereas antibody 4E5 reacted with two proteins in the virus-infected cells in the molecular weight regions of 31,000 and 29,000 daltons (Fig. 1) . Occasionally, a second reactive band was seen with 2E9 in the molecular weight region of approximately 140,000 daltons. The PI-3 monoclonal antibodies did not react with separated proteins from uninfected HEp-2 cells. Concentrated culture fluid from hybridomas to other viral proteins (i.e., bovine leukemia virus) failed to react with PI-3 proteins under the same conditions (data not shown).
Identification of PI-3 isolates in cell cultures. HEp-2 or PRMK cell cultures showing CPE or hemadsorption of guinea pig erythrocytes after inoculation with 40 different NP specimens obtained from October 1984 through May 1985 were tested for reactivity with the three PI-3 monoclonal antibodies. Twelve isolates of PI-3 were identified by the PI-3 monoclonal antibodies (Fig. 2A) ; 19 isolates of RSV, 4 isolates of influenza A virus (H3N2), 3 isolates of PI-1, and 2 isolates of adenovirus were not reactive. Additionally, the PI-3 monoclonal antibodies reacted with two isolates of PI-3 obtained in February 1983 and 4 isolates obtained between April and June of 1984 that were recovered from infected cell cultures frozen at -70°C.
A pool of the three PI-3 monoclonal antibodies was prepared by mixing equal volumes of the individual preparations. The pool was then used to stain cells from the original cultures of PI-3 isolates that had been frozen at -70°C. The degree and pattern of fluorescence observed did not indicate an improved sensitivity over the individual use of the three PI-3 monoclonal antibodies.
Detection of PI-3 antigen in cells obtained from NP washes. Cells collected from the NP washes of eight patients with culture-proven PI-3 infection were reactive with the 2E9 monoclonal antibody (Fig. 2B ). Similar preparations from 12 patients that grew RSV and were reactive for RSV antigen by IFA did not react with 2E9, nor did 5 specimens yielding influenza virus and 1 specimen yielding adenovirus; 28 additional specimens were negative by IFA testing for PI-3 and RSV and did not produce a virus isolate.
The fluorescing pattern of PI-3 antigen in infected cell cultures and in cells from NP washes was restricted to the cytoplasm and was speckling in appearance. The speckling pattern presented a smoother appearance, however, in NP cells that appeared to be derived from columnar epithelium. DISCUSSION
The three monoclonal antibodies studied were specific and sensitive for identifying (16) . The occasional reactivity of 2E9 with a 140,000-dalton protein may be due to the nature of the antigen preparation and could represent a reaction with aggregates or a precursor of the 67,000-dalton protein.
The effectiveness of identifying PI-3 antigen in cells obtained from NP washes may be particularly useful in making a rapid diagnosis. Application of the IFA technique for PI-3 and RSV to cells obtained from an NP wash would result in the rapid diagnosis of the two most common causes of bronchiolitis and pneumonia in infants (6, 14) . Additionally, preliminary experiments have indicated that a pool of three monoclonal antibodies against PI-1, PI-2, and PI-3 can identify isolates of the three viruses (unpublished data). Thus, four of the most common viral causes of respiratory disease may be rapidly diagnosed by the conventional procedure of direct immunofluorescence of cells from NP washes. The availability of specific and sensitive reagents should also stimulate the application of other immune test constructions to the rapid diagnosis of the parainfluenza viruses.
